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INTRODUCTION 
The computer is a machine; there is nothing 
that can be said to. change this. But, what many 
people fatl to understand is the fact that it is 
controlled by instructions that humans produce. It 
will do no more or less then it is instructed to do; 
but will follow those instructions faithfully with 
speed and accuracy unmatched by human capabilities. 
The computer system is highly reliable , never needs 
to stop for lunch or coffee, and may even work 24 
hours a day. if necessary. 
In the profession of optometry there are many 
operations that are performed each day which can 
easily be turned over to a computer system for fast 
and accurate solutions without the loss of control 
of those operations. In addition to the many opera­
tions that are normally done there are many that are 
not performed beca_use of the lack· of time on the part 
of the doctor. This author feels that this is a poor· 
excuse for not performing these operations because 
the use of them would lead to better �are for the 
patient. As members of a health profession, we are 
boun� . ethically at least, to provide the best care 
we know for the public. It is in the providing of 
this care that the immediate value of a computer can 
be realized. 
11. 
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But there are additional rewards from the use 
of a computer system that are not readily apparent. 
Important summaries of the total picture of optome-
trio care can be produced as by-products of the in-
dividual operations and massive statistical patterns 
are also possible for future planning. 
The most important quality needed in order to 
reap the hidden benefits of a computer system is 
_imagination. There is virtually no end to the abil­
ities of a computer system, but it must be controlled 
by humans. Humans with the imagination to convert a 
human problem into terms that the computer can use. 
This quality of imagination must be tempered by know-
ledge, though. The designer must know the functional 
characteristics and limitations of every tool he uses 
to produce a new item. 
The information that follows has been tempered 
for the most part by personal experience supplemented 
by published literature. While few doctors will ever 
have the opportunity to work at a data processing cen-
ter, a direct confrontation with the personnel at a 
center as well as the computer itself may have a great 
impact on gaining respect for the abilities of a com-
puter and eliminating the mysticism that it is some 
kind of a "semi-human .. monster" that ominously gobbles 
up information and spits out a garbled mess of ans-
wers that are frequently distorted by errors. 
iii. 
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THE OPTOMETRIC NEED 
Business Operations 
Virtually all of the business operations r·e­
volve around the daily flow within the office. By 
keeping an accurate watch on the services rendered 
nearly every business type of operation can be kept 
under control in an efficient manner.. Since the 
needs of the optometrist would be placed under _com­
puter guidance, those needs must be defined in terms 
that the computer can understand. Those definitions 
exist as programs in the computer memory so that a 
minimum amount of time is needed to explain the tas1t 
to the computer and provide the needed information. 
The tasks that are most commonly required in 
the optometrist's office from the business end of 
the practice can all be applied to the computer for 
solution. 
Office inventory covers the entire field of 
consumable items ( anything from bathroom tissue to 
opthalmic lenses ) . Depending upon the size of the 
practice, more or l�ss of the minor items will be 
controlled be computer. If the practice has a large 
inventory of merchandise ( lenses and frames ) it is 
absolutely necessary that accurate control .of it be 
kept, mainly for tax purposes. 
COMPUTER 
FrcuRE 7-1. A _Simple Batch-Controlled System 
Figure 1. A Possible System for Inventory 
Control 
OU All 
. TRMSACTIOt _5 
COMPUTER 
REPORTS 
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STORAGE 
DEVICE 
F1C:URE 7-2. A :Modified Batch-Controlled System 
Figure 2. A Potential Plan for Billing Systems 
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No matter what the item, the basis for the 
control of inventory is to measure the amount. of 
the item in stock, set a minimum level for re-or­
dering that item, keep count of the number of items 
used and re-order When the minimum l�vel is reached. 
Routine billing is, again, a must ror the large 
-office (or any size practice for that matter). In 
its simplest form the process is one of accumulating 
all the 6harges for the billing period and any pay­
ments, comparing the sum with the previous balance 
and arriving at the amount due. Other items that 
complicated the situation include insurance payments 
of part, or all, of the amount due, welfare, and 
credit plans. 
Income/expense record keeping is another sim­
plified term for the recording of every movement of 
money in the practice. The heart of this operation 
is the daily journal and the major product is the 
monthly summary. However, the yearly totals are also 
a vital part and must be w orked with the assets and 
liabilities of the practice to yield the net gain. 
See figure 4 for sample plan. 
Rx ordering requires the final decision on the 
lens 'powers plus all frame details and accessory lab 
services (such a:s tempering). If the practice has a· 
high flow of patients daily, this process is repeated 
3. 
many times over each day on a one -at - a - time basis. 
When a patient calls for an appointment for an 
examination , it actuall y involves more than the 1-2 
hours that the patient is in for that exam . Time -
must also be found for consultation, dispensing , 
progress exam and/or visual training sessions; de­
-pending upon the res ults of the initial exam and the 
needs of the patient. The ut most in accuracy must 
be devoted to this portion of the o peration in order 
to prevent embarassing or professionally costly er ror s . 
After a pr active has been extablished , the vol­
ume of records from previous patient visits becomes 
enormous. Not only does it cost money for the space 
and equi pment to store t hose records but it al so 
costs money in the t ime spent extracting a particu­
lar record or part of a record for r efer ence use. 
Professional Operations 
In the area o-f pr ofessional operations, the 
ma jor difficultycseems•to stem from the lack of time 
avail able to the optometrist to utilize his know­
ledge completely in analy�ing of a set of findings. 
likewise, he does not have the time to look up var ­
ious statistical references or compare tentative 
therapy programs with previously published references 
or co rrel ate certain patterns with specific dysfunc­
tions. 
4. 
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Figure 4. The Plan Used to Produce Varled 
Financial Records 
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To give the best service possible the doctor 
should use all the abilities he has in the most effi­
cient way possible. The case findings must be analy­
zed individually and as a total set of findings and 
a pattern or syndrome determined. A statistical 
analysis in reference to pre-set norms or medians 
should also be done and correlations between certain 
factors made so as to determine the area of dysfunc­
tion. In the case of V. T. therapy, all the areas 
that are law must be analyzed in order to determine 
specific low portions or faulty interactions. If 
published group data is available it should also be 
used to give some idea as to the best therapy and 
prognosis . 
6 .. 
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THE COMPUTER RESOURCES 
General Systems 
The general computer syste� is composed of many 
individual devices each performing a specific task 
in the proper sequence such that the desired results 
can be obtained from the-given information. This 
accumulation of devices can be all in one physical 
location or separated but connected ele c trically by 
communication lines. 
OViously there are as many different ways to 
combine these physical devices as there are models 
of them. Each combination may be set up for the best 
needs of the user but the system as a whole is expen-
sive and only the "heavy user" can afford his own pri-
vate system. 
r Out of all the individual combinations of the 
separate devices into working systems, the four most 
popular are described as follows: 
Home installed - a private system with a small 
computer with limited abilities designed for the spe-
cific needs of the individual user. It is usually 
located within the physical plant of the user as a 
separated department. The original documents are 
brought to the.computer, processed and the results 
' .  
produced a.t that location and then re-distributed 
�ariually from the depa�tmcint tb the other departments 
of the organization that re�uire those results. The 
total flow and efficiency of the system is only as 
fast as the information can be transferred to and 
from the computer center. Greater efficiency can be 
had with remote terminals w ithin the physical plant 
-SO that information is transferred directly to and 
from the computer center without the movement of per­
son_'t'le l. The total number of terminals is limited as 
is the number of terminals that can be used simutan­
eously, depending upon the size of the computer . See 
figure 5 for illustrations of these systems. 
Commercial Utility Center - is a private enter­
prise co.mputer·center serving the needs of many users 
on a "subscription'• basis with a large and complex 
computer system (Figure 6). Transfer of information 
is either by mail, courier or remote terminals. The 
major differences between this system and the previous 
one manifest themselves mostly as advantages to the 
subscriber with only a few disadvantages. First of 
all the responsibilities of operating and maintaining 
the �ystem l ie entirely with the utility center and 
the subsc riber is in no way responsible for such mat-
·. ters� Secondly, the initial investment for such ser­
vices ls much lower than if buying one1s own computer 
or leasing a system for one's private use. ··Thirdly, 
for the same costs to the user , he is connected to a 
8 •. 
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Figure 6. Sophisticated System 
Sequential 
Access 
Storage 
Not Unlike a. Utility Center 
vastly superior c ompute r capable of doing many more 
operat i ons in less time. The primary disadvantage 
beco!!les apparent orily with extremely long term us­
age in that the costs become grea-ter to the user; 
because the self-owned computer w ould be paid for 
by then, whereas the "subscription" service fee re­
mains cons tant ( within the realm of inflation ) .  Also 
the aspects of subscribi ng to a large computer ser­
vice necessitate time-sharing of the c omputer and at 
peak times the accessibility to the c ompute r may be 
reduced. A third and possibly minor disadvant age is 
that of c oupling the exact needs of the user to the 
capabilities of the computer. While this also exists 
with the self-owned computer the purchaser has the 
ch oice t o  purchase or 1ease exact ly what he wants f or 
his needs. But in the case of subscribing to a com­
puter service cente r , if the capabili ties are not 
present the needs must be modified. Usually a sys­
te ms analyst at the service center can work around 
this pr oblem with special programming techniques, but 
the possibility of such a problem must be tested com­
pletely before the need arises or further complica­
tions may deve lope . 
Large Hospital System - large hospitals may have 
their own computer services with extension of those 
services to outside professionals in the health field. 
It would function much the same as the commercial 
10. 
utility center but be limited to the type of user 
.. 
and thus be specialized to the needs of the health 
professions. 
Government System - the government (_state or 
federal) may also be able to provide such services 
to special users at special cost rates, but the limi-
tations may be greater since their primary concern 
ih the health field is of the welfare patient and 
not the self-paying patient. 
Spectf ic Equipment 
Computer technology has advanced a great deal 
in a very short time and simplified terms of the gen-
eral computer field have been superseded by very spe­
cific descriptions of specialized devices coupled to­
gether to form a complete system (see figures 7 and 8). 
The heart of the system is the central process­
ing ·unit (CPU). It could be compared to the conducter 
of an orchestra� It holds all of the command instruc-
tions and controls the operations of all of the other 
devices in the system. It performs all of the logi-
cal a..-vid numerical operations and temporarily stores 
the results of those operations in a small (compared 
-to the peripheral memory devices) but readily access­
ible self-contained main m.emory unit (see figure 9). 
The sophistication or complexity of this unit is de-
scribed as the power of the unit and .manifests itself 
11. 
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EXAMPLE. 1 
Case An8:.lr_si� 
HELLO. 
WHAT CAN I DO FOR. YOU? 
OOCT•JR NO. XXX 
WHO IS YOUR PATIENT? 
CASE ANALYSIS 
WHAT TYPE OF EXAM? 
PATIENT NO. XJOCX 
WHAT TYPE OF .ANALYSIS DO YOU WANT? 
EXAM TYPE NO. X 
WHAT ARE YOUR FINDINGS? 
ANALY3IS TYPE NO. X 
ANALYTICAL �INDINGS 
ONE MOMENT PLEASE. 
DOCTOR , YOUR PATIENT HAS THE 
FOLLOWING RESULTS: 
THE DIAGNOSIS IS: 
THE RECOl'1frIENDED THERAPY IS: 
THE PATIENT'S.NEXT APPOINTMENT CAN BE ON XX/XX/XX, AT 
XX:XX 
GOODBYE. 
l 
� �7b1{ 
, 
fl bk-· 
21bo 2 �· j'. 
-"-1--:;�-� � J ..L-'- v _; 
•I ..,,• • .-· ,,  
� -.. 
;. 
. .  
.. � -:,·� .: 
. . 
EXAMPLE 2 
ihA 14B 
// 
.. 
lJB 13A 16r 
. 9 "1or -� 10-;k-
21b 21r 
16b 
• 
. . 
. . 
21bo 
16bk 
EXAMPLE 3 
Case Ana1.ysis 
HELLO. 
DOCTOR NO. XXX 
READY. 
PATI!!;NT NO. XXX 
EXAM TYPE NO. X 
ANALYS!S TYPE NO. X 
ENTER DATA. 
ANALYTICAL FINDINGS 
RESULTS: 
DIAGNOSIS: 
RECOMNENDED THERAPY: 
: l 
EXAMPLE 4 
Long Form 
NU MS ER 14 AGE l5c MALE NOll -, �o.2s 
OeSe DOMINANT 
NET NO� 2 o�D� m0al2 Xl80§ OoS' OeOO X 90• 
NET 19 6050 NET 20 -4�oo NET 21 2e00 
NET 5 �0075 .. NET l4A -1.so NET 148 -loOO 
CHAIN NO. l 0 0 8 1011 0 1617 
·CHA IN NO o 2 3 0 0 0 8 9 13 15 -·------------0 - --- o - · -- - 5 - - - - - 0 - - --- o -- - o -- io-- o ·- 14·-- 16 __ _ 
INFORMATIVE SEQUENCE - 0{ -- - 0 - - 15) 0 · 1 5  
7( 5 0 10 16 )  0 14 
17A- 20 19 
16A 21 0 
-·- ----':"'-- ---�. ---:- -- - - - -- - - -� -
CASE TYPE C 
EQUILIBRIUM FINDINGS 
NEAR CONTROL HABITUAL 14A NET l4B NET EOUALIZe 
-- ·-- T H R V  - - - OoOO ----- o.oo---· ... lo50- ·'loOO -------------------·-----------:------ \ ·--
6e00 6e00 12e00 lOeOO -le25 
-------·------ - l6t00 - 16�00-- 10G00 - ·  12.eOO ... "'lc25 ----------.---------- ---------
-4,QQ -4,QQ -2c50 -3e00 �1.00 
----------- ------ 2.00- - - - 2 . 0 0 --- - - 3. 50 - - ·· 3 . 00 . -1000--···:----
·----- -- ·· HABITUAL··-·'- ·14A �!ET· 
17 20 16 21 
-· ----- - --16--·---21----· i1--- - 20 
--·----- l4A NET REJECTED 
148 NET ACCEPTED 
--- l4B NET - ---- -·-------
17 2021 16 _ _ __ 21 ---------
. 
--- - ---- --- - -------- - -----
MSDA RULE NO. ' 8 
M.s,o,A. -0•25 AND -Oo25 
--- -· ---- ------ - - ------ --···--·--·- -- ---- ---
CORRECTIVE FRAMEWORK FAR AND NEAR 
··- - NOT OVER -o.sos o�ooc x - 0. AND -·Oe5os-- o.ooc 
NOT UNDER -0,755 o.ooc x 0; AND -Oo75S o.ooc 
-- -- - NOT OVER -Oa25S OoOOC X O• AND -Oo25S 0 G00( 
NOT UNDER -0$255 o,ooc x Oe AND -04255 o,,ooc 
-
---
-- -
--
--..
...-- ----
--
-----
- ·--
-- ---
...,.--- -
-- ·-
-----
· -·--·
·---
- ---
- -
-----
---�- --
----
REDUCE THE MANIFEST PLUS AT ALL POINTS 
ORGANIZED 4 0 0 11 14 o· 1920 
x -- - 0. -----·-----­
x Oo 
x·· o . ------� · --
x Oo 
DISORGANIZED O · 9 10 0 0 16- ---o --- ·----------·----J------- · 
"------- -----·-�-· -�---� ·-----· - ---·---
'T 
J 
"-J 
:=1 
I 
L 
EXAMPLE 5 
· sho r t  .Form 
• NU�"1B ER 14 AGE 15 NO e 7 -0.25 
-----�---- ---------------·-·· 
NET 5, 
--·-"·--0�75-
14At 
-1.50 
145, 
-1e00 
19t 
6.50 
20? AND 21 ARE 
--4.00 2�00 - -- - -·---- ---- -- ----
·- LOW FINDINGS-- - · ·  10- · · · 1 4 - ·· 1 6 · - · · 2 1· ---- · o ------------ -'------ ------ ·  
----·-- -PLUS TO EQU/..L-- ·MIN+-- ·· MAX+ -- ·C..·
.
MS DA ----------
-
----·-=--·--
-1.25 -1.00 -1�00 o.oo. -0.25 
CORR• F RAMO/ORK -Oo50 -0.75 
EXAMI'LE 6 
J.L. McGAHN, M.D. 
WILLIAM G. WOS!\JACK, JR., M.D. 
18 S. STENTON PL. 
ATLANTIC CITY, N.J. 08401 
345-2278 
NANCY MCCOURT 
210 CHICAGO AV 
EGG HARBOR N J  
25. FRONTENAC AV. 
MARGATE CITY, N.J. 08402 
822-7169 
I 
1 1 3 
06215 s 
_J 
�0Q2s - 0 . 2 5  
EARL KANTER, M.D. 
634 S. SHORE RD. 
SOMERS POINT, N.J. 08244 
ACCT. NO. 
AMOUNT E.NCLC.5f0 
\ 
927-1104 
MO. f DAY I YR. 
-.:;r2 c:::;:7 0 
PA'r.'.'.HHS fi�(E:VED 
AFT:R THE A30Vt: 
DAT: Will ..\PPEAR 
NEXT MONTH. 
PLEASE RETURN THIS PORTION OF STATEMENT WITH YOUR PAYMENT. 
-· . �.-.. -�ii����-==�- �-:� ... .. · .·. � .. !�1��:-�r��--��·���-.�:;,�· .... J 
1 0122,59,BAL 
30470REC 
FWD 
ON ACCT 
I ! 34o10 o I 
I· 1 o JO o er: 
1· I 
I I 
I I 
The portion of your bill which should be covered by insur- I . � 
l .. TOT AL . I 
a�ce is shown in the
_
block to the right.· Please ramit the2 .o 3 3 oio 0 AMOUNT DUE --> � 3 Q :C 0 
difference between this and the total amount due. . I 
l 
r' 
.:. 
_. 
EXAMPLE 7 · 
l>aj�lY Patient BillinS, 
HELLO. 
DOCTOR NO. XXX 
READY. 
DAILY PATIENT BILLING 
ENTER DATA. 
PATIENT NO. XXXX 
SERVICES: 
LENSES: 
!"RAME: 
PATIENT NO. XXXX 
SERVICES: 
LENSES: 
FRAME: 
PATIENT NO. XXXX 
SERVICES: 
LENSES: 
?RAME: 
EXAMPLE 8. 
Accounts Receivable 
����--� -
HELLO. 
DOCTOR NO. XXX 
READY. 
ACCOUNTS RECEIVABLE 
A/R OVER 30 DAYS 
PATIENT NO. xxxx AMOUN'l' xxx. xx 
PATIENT NO. xxxx AMOUN'I' xxx. xx 
TOTAL 
OVER 60 DAYS 
TOTAL 
OVER 90 DAYS 
TOTAL 
xxxxx.xx 
xxxxr;;:xx 
. 
xxxxx�:xx 
FINAL Tor AL xxxxxx.xx 
-; 
EXAMPLE 9 
Statistical .f.r..u:l.Ysis 
HELLO. 
. 
DOCTOR NO. XXX 
READY. 
STATISTICAL ANALYSIS 
GODE DESCRIPTION THIS MONTH PREV.MON. YEAR TOT. 
101 Exam + !LYlalysis xx/xxx xx/xxx xxx/xxxx 
102 Consultation xx/xxx xx/xxx xxx/xxxx 
. . . . . . . . . . . . . . . . • •  . . . . .  . . .  . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  
TOTALS xxxx/xxxxx xxxx/xxxxx xxxx/xxxxx 
r 
:- t 
90 
9S 
96 
99 
00 
0 1 
09 
0 
3 
4 
s 
20 
25 
40 
44 
45 
so 
5 1 
52 
60 
65 
66 
R BAN K  
EXAMPLE 10 
ANltvAL HOSP 
CHECK ON ACCOUNT 
CASH ON ACC O U N T 
DISCOUNT 
1CORRECT 1 ON CREDIT 
TOTALS 
EXAMINATION 
WORMING 
EMERGEN CY SERVICE 
SMRGERY 
ANESTHESIA 
DENTISTRY 
BLD/FLUID THERAPY 
x RAY 
GOARD 
HOSPITAL IZATION 
INJECTIONS 
DISTEMPER IN J 
, I M tv1 U N I Z A T I 0 N 
LABORATO RY 
URINALYSIS 
F ECAL ANALYSIS 
GATH 
E UT I-JANAS 1 A 
,CREMATIO N 
I i 
TO TALS 
,{ 
. 
77 
I 
3 
4 
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1 0 i 
I 
1 , i 
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I 1 ' 
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7__/_2 '?/ _6 9 
90 559 
7 48 
4 2S 
4 2 4  
1 0 s 6S6 
I 
32 17S 
! 
, 
7 l 5 
1 4 : 63 
3 ' 1 4 
1 I 5 
2 I 7 
s 1 6 
1 6 1 3 4 
2 1 6 
20 7 , 
1 8 8 4  
1 3 
i 
4 1 
6 l 5 
2 4 
2 1 a 
8 I 3 4  
1 1 3 
1 1 3 
1 s 3 740 
�' .t. y :. L 
1 3 ., 4 �6 1 4 6 4 
, 0 , 1 4 1 LT 5 
1 0 60 s 
1 0 00 4 2 
! 1436 30 1657 
i 
i 96 00 1 8 0 
30 00 6 0  
2 3 3 00 2 98 
I 
4S 00 1 5 
2 S  
1 2 
2 0  00 45 
504 00 2 2 1 
28 00 1 2 
I 34 00 72 
I 150 00 1 3 8 
30 00 7 8 
2 00 , 7 
4 
1 8 00 4 
1 7 00 6 1 
25 00 5 
s 00 5 
1 2 5 1 00 1 2 s 3 
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00 
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1 0 1 8 
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1 1 0 
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EXAMPLE 11 
SAMPLE FORI•1 
Case Analysis and Record Storage 
Doctor No. 
Patient No. 
Exam Type 
Analysis Type 
Identification Sequence 
Analytical Findings 
Pathology.Exam Findings 
Skills 
Supplementary· Tests for Contact Lenses 
Supplementary Tests for Visual Training 
Information returned by the computer: 
Identification Sequence 
All Present Findings 
Present 
Findings 
Immediate Past Findings; with asterisks nest to tests 
which show significant changes 
Summarized History of All Findings; averaged with 
standard deviations for each analytical value 
Second stage of computer operation: 
Compute new Summarized History using present Summar­
ized History and Present Findings 
Replace Immediate Past Findings values with those of 
Present Findings 
Store all new values back into memory for future use 
L 
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SAMPLE FORM 
Pathology Detection 
Category 0 1 
External 
Globe WNL ONL 
Adnexa " n 
Internal 
Cornea NAP SAP 
Iris {and Ciliary Body) It " 
Lens " " 
Disk WNL ONL 
Macula " " 
Blood Vessels II " 
Vitreous If " 
Pupillary Reflexes WNL ONL 
Eccentric Fixation 0 Present 
Corrected Visual Acuity 20/30+ 20/40-
Visual Fields 
Form Fields NAP SAP 
Blind Sp01t " " 
Color Fields ft " 
Color Vision Norm. Abnorm. 
Tonometry WNL ONL 
Key: WNL/ONL within/outside of normal limits 
NAP/SAP - no/signs of apparent pathology 
For each category ei ther a 0 or 1 would be used 
in the transmission to the computer to designate the 
cond ition observed. If the test was not made a null 
signal would be sent to skip over the space where the 
0 or 1 should have gone. A.Yiy 1 would cause the com-
puter to send a reminder back for an exception report. 
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RE !:CfEl'J 
hi�'Ol�ES 
MASTER F.ILE 
CHANGES, ADDITIOSS 
ASO DELETIONS 
EXAMPLE 1) 
TO WAIL- SECTION FOR 
INStRTION ANO MAILING 
FIGURE 8..-3. Computer Billing Procedures 
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EXAMPLE 14 -
260 ELECTRONIC DATA PROCESSING OPERATIONS 
:----�-.-�---'---�----;-----:---Mag;tic tap;driv;units ----:-- -l 
I Magnetic Magnetic I I character character I I sorter.;. sorter- I I reader · reader I I I 
I I 
I Punched I I �� I I read- 1 I p�� I I I 
I I 
I I I I 
I High�speed I 
I · · printer I I I 
l Mass random _storage units I I I I I I Central Processor Central · I 
I processing switching processing I 
I unit unit unit I 
I I 
I I L _ _ _ _ _ _ _ _ _  _£�.!._�pro� �__:�E!_� --------'--------------J 
Communication lines 
Figure 13-8. SchematiC of EDP banking system. 
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IDENTIFICAT ION OF TERM INOLOG Y 
ACCESS T IME - t he t ime interval b e t ween t he i n s tant 
at wh i c h  data i s  called f or from a s t orage de� 
v ice and t he in s t ant del ivery i s· c ompleted , :t hat 
i s , t he read t ime ; a l s o  the t i me i nterval be-
t ween t he i n s tant at wh i c h  data i s  reque s ted t o  
be st ored and the t in s t ant a t  w h i ch s torage i s  
c ompleted , t hat i s , t he w r i t e  t i me . 
ANALYT ICAL CASE ANALYS I S  - OEP s t andard met h od - o f  
c a s e  analy s i s . 
ARITHMET IC UNIT - that part o f  t he c entral proc e s s ing 
secti on t ha t  d oe s  t he add ing , sub t rac t ing , mul t - · 
plying , d iv i d in g  and c ompar i ng . 
BATCH PRO CES S ING - a met hod of proce s s ing in whi ch a 
number o f  s imi lar input i tems are a c c umulated and 
proces sed t oget her. 
BUFFER - a s t orage dev i ce used t o  c ompen s a t e  f or a 
. . 
d i f ference i n  r a te o f  f l ow o f  data or t ime of 
occurrence o f  even t s , when tran s m i t t ing data 
from one devi ce to an ot her. 
CARD PUNCH - a dev i ce or machine t hat punche s  hole s 
in card s in s pec i f i c  locat i on s  t o  s t ore data 
, that can be c onveyed to o t her machine s  or de -
v ice s by read ing or sen s ing t he hole s. 
CARD READER - .a device f or sen s ing t he holes i n  
punched. cards and c onvert ing that i nf orma t i on 
L 
i nt o  data of t he proper format f or i nput t o  
the CPU . 
CENTRAL PROCESS ING UNIT (CPU ) - t he un i t  of a c om­
put ing s y s t e m  t hat c ontains the ar i thme t i c  uni t ,  
l o g ical and c on t r ol c i r c u its ne c e s sary for the 
inte rpr e t at ion and e xe cut i on of ins truc t i on s . 
COLLATER - a d ev i ce t o  c ol lat e .or merge cards or 
other document s i n t o  a s e que nc e . 
COMMAND ( INSTRUCTION ) - a gr oup o f  s ignal s or pul s e s  
i ni t iat ing one s t e p  i n  the e xe c�t i on of a c om-
·: ·)_t: � �  put e r  program . 
COMPUTER UTILITY - a s e rv i c e  whi c h  prov i de s c omput a­
t i onal ab i l i t y ; a " t ime - shar e d "  c ompu t e r  s y s t e m ; 
programs a s  w e l l  a s  data may be mad e ava i lable 
to the u s e r ; the user may have h i s own pr ograms 
i mmed i a t e l y  ava i lable in t he CPU , may have t h e m  
o n  call at t h e  c omput e r  ut i l i t y  or may l oad them 
by tran s m i s si on pr i or t o  us i ng t he m ; c e r t a in data 
and prog rams are shared by the u s e r s  of the s e r ­
v i c e , other data and pr ograms be cau s e  of pr opr i ­
e tary nature have r e s t r i c t e d  a c c e s s ; c omputer 
u t i l i t i e s  are gene rally acc e s se d  by me ans of data 
c ommunicat i on s  sub sy s te ms . 
CONSOLE OPERATOR - p e r s onne l  who are on dut y at t he 
�t 1 1 1 ty c en t e r  t o  mon i t or and/or ope r a t e  the 
c omput e r � 
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CONTROL UNIT - t h e  part o f  a c omput e r  s y s t em that 
e ff e.c t s  the r e t r i eval of ins t ruc t i on s  in p r oper 
a equence , t h e  int e rpre t at ion of e ac h  ins t ructi on 
and the. appl i ca t i on o f  the p r op e r  s fgnal s t o  the 
ar i thme t i c  un i t  and o t h e r  par t s  of the s y s t e m  in 
acc ordan c e  w i t h  t h i s  int e rp r e t a t i on .  
HARD C OPY - a pr int ed c opy o f  mach ine out p ut in read ­
abl e  f orm f or human be i ng s . 
_ HARDWARE - a c o l l oquial i sm appl i e d  t o  the me c han i cal , 
e l e c t r i ca l  and e l e c t r on i c  fe a ture s o f  a dat a 
proc e s s ing s y s te m .  
HOLD ING T I.ME - the l eng t h  o f  t ime a c ommun ic a t i on 
chann e l  i s  i n  u s e  f or e ach t ran smi s s i on ( include s 
both me s sage t i me and ope rat ing t i me ) . 
IN•L INE PROCES SING - tha t p r oc e s s ing o f  d a t a  i n  ran­
d om order w i t hout pre l i minary ed i t i ng or s ort ing . 
INPUT/OUTPUT ( I/ O ) - t he p r oc e s s  o f  t ran s ferr ing i n ­
f orma t i on b e t w e e n  the CPU and per i ph e ra l  dev i c e s .  
INQUIRY STATION - s i m i lar t o  r e m o t e  t e rminal but mad e  . 
e sp e c ially f o r  c omput e r  c on t r ol w i t h  spe c i al ke y s  
f or s pe c i al o pe ra t i on s . read- out i s  o n  a carraige 
l ike that of a s t andard t ypewr i t e r .  
MEMORY - the p ar t of a c omput e r  t ha t  s t or e s  t h e  p r o ­
gram , h ol d s  i n t e rmed i at e  r e sult s and vari ou s c on ­
s t ant dat a ( s ame a s  s t orage ) . 
OFF-LINE � perta i n ing t o  e qui p ment br dev i c e s  n o t  
under d ir e c t  c ont r ol o f  the CP U ;  may a l s o  b e  
58 
.· 
used t o  des c r ibe terminal �quipment wh i c h  i s 
not c onnected t o  a transm i s s i on l ine . 
ON-L INE - the opp o s i t e  o f  OFF-LINE . 
OPERAT ING T HIE - t he t ime require d  f or d ia l i ng the 
call , wa i t ing for c onnect i on t o  b e  e s tabl i she d ,  
t he c oord inat ing of th€v f or t hc oming t ransac t i on 
w i t h  the per s onnel or equipment at t he receiv ­
ing end . 
PERIPHERAL EQUIPMENT - equi pment at t a c hed t o  t he CPU 
f or t he hand l ing of a l l  dat a b o t h  input and out ­
put . 
PROGRAM - the c o mplete plan f or the s ol ut i on o f  a 
pr oblem ; more spe c i f i cally , t he c omplet e s eque n c e  
o f  mach ine in st ruc t i on s and r ou t ine s  nece s sary t o  
s olve a probl e m . · 
RANDOM ACCESS STORAGE - a s t orage dev i ce in whi ch 
each re c ord ha s a spe c i f i c prede t ermined addr e s s  
wh i c h  may be reached d irectly ; acc e s s  t ime i s  
e f fec t iv e l y  independent of t he location o f  data ; ,  
same a s  d irect ac c e s s  s t orage . 
REAL-T IME - the p r oc e s s ing o f  data deri ved f r om a 
par t i cular o pera t i on in a s u f f i c ien t ly rap i d  
manne r  s o  t hat t he r e sul t s  o f  t he proc e ss ing 
are ava ilab l e  i n  t ime t o  influence the c on t inu­
ing opera t i on . 
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RESPONSE T IHE - the amoun t of t ime elap s e d  between 
g enerat i on of an i nquiry at the te rm inal and 
rec e i p t of a re s p on s e  a t  t h e  s ame t e rminal ( i n ­
clud e s tran s mi s s i on t ime t o  the c omput e r , pr o ­
ces s ing t i me a t  the c omput e r  and tran sm i s s i on 
t ime back t o  the t e rminal ) .  
ROUT INE - a s e t  of c od e d  ins truc t i on s  arrang e d  in a 
l og i ca l  s eq uenc e and u s e d  t o  d irec t t h e  c omput e r  
t o  pe rform.a d e s ir e d  ope rat i on o r  s e r i e s  of opera­
tions . 
SERI AL PROCESS ING - t h e  hand i ing of data i n  a s e quen ­
t ial fash i on �  
S OFTWARE - t he pr ograms and r out ine s u s e d  t o  e x � end 
t he capab i l i t i e s of t he c omput er . 
S OURCE DOCUMENT - the · ori g i na l  paper on wh i c h are re ­
c orde d t he d e t a i l s  o f  a t ran sact i on .  
STAT I STICAL CASE ANALYSIS - compar i s on between ind i ­
v idual ca s e and s et norms from p opulat i on gr oup s 
by deviat i on f r om the mean of the group da t a . 
SUMMARY PUNCH - a card - handl ing mach ine wh i c h  may be 
c onne cted to another mach ine and which w i l l  
punch out a card o f  informa t i on p r oduc e d , cal ­
culat ed or summarized by ot he r mac h ine s .  
SYSTEHS SUPP ORT - t h e  manage r i al a dvi c e  and c on s u l ­
tat i on from t h e  ut i l i t y  c ent e r c onc erni ng t h e  
programming and operat i on of the s y s t e m .  
6 0  
TTY (TELETYPE ) - t he trademark of t he Te le type C orp . ; 
u sually r e f e r s t o  a s er i e s  ci f  d i f ferent t yp e s  of.  
t e l e print e r  e q u i pment such as tran s m i t t e r s , t ape 
punched s ,  reperfora t or s , page pr i nt e r s ; uti l i z e d  
f o r  c ommun i cat i on s y s t e ms . 
TERMINAL - an I/O d ev i c e  d e s igned t o  r e c e ive or s end 
s ourc e data in an environment a s s oc i a t e d  w i th 
t he j ob t o  be p e rforme d . 
TIME�SHARING - a me t hod o f  operat i on i n  wh i c h  a c om ­
put e r  fac i l i t y  i s  s hare d b y  s eve ral u s e r s  f or 
d i f f e rent pur p o s e s at ( apparent ly ) the same t i me ; 
alth ough t h e  c omput e r  a c tually s e rv i c e s  each 
u s e r  i n  sequenc e , the h i gh s p e ed of the c ompu t e r  
mak e s i t  appe ar t ha t  the u s e r s  are a l l  handled 
s imul tane ously . 
TT ( TOUCH-TONE ) - a r e g i s t e r e d  trad emark of the Ame r -
1can T e l e ph one & T e legraph C o . wh i c h  i d ent i fi e s  
i t s  p u s hbut t on d ial ing s e rv i c e . 
VOICE GRADE CHANNEL - a c hann e l  s u i table f or tran s ­
mi s s i on o f  s p e e ch , d i g i tal o r  analog data . or 
fasc imi l e  generally with a frequency range of 
about )00 - J O O O  Hz . 
VOLAT ILE DISPLAY t he non-pe rmanen t  i mage app e aring 
on the s c r e en o f  a v i s ual d i splay t e rminal . 
6 1  
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